ABSTRACT The effect of lobectomy on lung function was investigated in 16 patients in whom comprehensive lung function tests were performed before and between six weeks and six months after lobectomy. The operation was well tolerated even by patients with quite severe airways obstruction. The effect of lobectomy on forced flow rates was in keeping with the change in lung volumes. There was no alteration in the distribution of ventilation and the diffusion capacity remained unchanged. The changes in the pressure volume curves were difficult to explain. All patients, even those with nearly "complete" hyperinflation of the remaining lung, had appreciable increases in maximal intrapleural pressure at full inspiration. 
The effects of pneumonectomy and segmental lung resection on lung function have been extensively investigated. However, reports of the lung function effects of lobectomy in adults are relatively few and there are no reports of detailed mechanical lung function before and after lobectomy. We performed comprehensive lung function tests before and after lobectomy in 16 patients with varying degrees of airflow obstruction in order to document the changes in lung function.
Patients and methods
Sixteen patients presenting with small, peripheral lung lesions were selected for this study. The patients had screening tests consisting of a questionnaire, physical examination, chest radiograph, electrocardiograph, biochemical screen, and full blood count in order to exclude the presence of any disease other than chronic bronchitis or emphysema which may have resulted in lung function differences between the initial and repeat study-for example, asthma, renal failure, cardiac failure, collagen diseases, and so on. All patients were current or ex-smokers so that the presence of chronic bronchitis and emphysema in some or all was expected. All patients underwent fibreoptic bronchoscopy and in no case was an endobronchial lesion seen more proximally than the segmental level. All lesions were primary or secondary lung tumours. Patients with chronic bronchitis received physiotherapy so that at the time of the studies, their lung function was optimal.
Informed consent was obtained. The patients were studied one week before and between six weeks and six months after lobectomy. The age, sex, smoking history, grades of 60  100  0  Yes  1  1  6  RUL  15  2  M  63  32  0  Yes  1  1  14  RUL  20  3  M  61  42  0  No  1  1  20  LUL  30  4   M  58  36  0  Yes  2  2  10  RUL  50  5  M  56  120  0  Yes  2  2  8  RLL  50  6  M  63  26  0  No  0  0  22  RUL  50  7  M  60  21  3  No  1  1 Not all the patients had all the tests. In a few instances, informed consent for oesophageal intubation could not be obtained. Some patients presented before the introduction in this laboratory of MEFV curves using the He-02 mixture. Because of technical difficulties, diffusion studies could not be performed in some cases.
After resection, the lobes were inflated with 10% formalin at a constant pressure of 25 cmH2O for a period of 48 hours. The lobes were then cut into parasaggittal slices of 1-0 cm thickness. These were numbered in order from the lateral pleural surface. Slide 3 in each case was impregnated with barium sulphate and used for assessment of emphysema by comparison with standard emphysema reference pictures8 which graded the degree of emphysema arbitrarily from zero to 100.
Results
The results of the lung function studies are shown in tables [2] [3] [4] This study showed that lobectomy was very well tolerated by patients even with moderately severe lung disease. Only two patients admitted to worsening respiratory symptoms after surgery. These were patients 10 and 16 who changed their dyspnoea grade from 0 to 1, and from 1 to 2, respectively. Patient 5 (FEV1/VC%=30%) and patient 11 (FEV1/VC%=41%) were the patients with the most severe airways obstruction and were considered borderline risks before operation. However, neither showed deterioration of lung function after operation.
The changes in lung volumes were of the same order of magnitude as have previously been reported for segmental resection'4 and lobectomy. 15 The mean changes in flow rates can be explained entirely by changes in lung volume. However, it is of interest that five patients showed decreased RL after surgery. This could not be related to the degree of hyperinflation of the remaining lung, upper or lower lobectomy, or the presence or absence of emphysema. It may be related to smoking cessation or surgical removal of diseased airways.
The pressure-volume curve reflects the overall elastic properties of the lung. There are several mechanisms by which the pressure-volume curve may be changed after lobectomy. Firstly, disease may not be equally distributed throughout the lung-for example, in centrilobular emphysemaand removal of an upper or lower lobe may influence the resultant overall elastic properties. Secondly, the pressure-volume curve may be affected by the degree of hyperinflation of the remaining lung. If no hyperinflation occurs, the post-lobectomy values for TLC and CL are expected to decrease and Pmax will increase. The CL measurement of the remaining lung depends on the position of FRC, governed by the balance of lung and chest wall elastic recoil, on the postlobectomy pressure-volume curve. Thirdly, a variable amount of pleural and extrapleural fibrosis may result from the surgery.
The patients studied by McIlroy and Bates'3 after pneumonectomy generally did not increase TLC to predicted normal levels and showed reduced CL and increased Pmax. However, one of their patients did reach a normal TLC (although preoperative data were not available). This patient also showed reduced CL and a high Pmax. None of the patients studied by Frank et It is of interest that all but one of the patients increased the AV50 and the only patient who failed to do so was the patient with the largest decline in lung volumes after lobectomy. Perhaps hyperinflation of the lungs produced some fall in peripheral resistance. Klingele and Staub17 showed in cats' lungs that bronchiolar diameter increased with lung inflation, so that the relationship between central and peripheral resistance may be altered. Reduction or cessation of smoking and clearance of mucus may also have been factors in the increase in AV50.
There was no change in the mean CV%VC before and after surgery but there was considerable individual variation and the results do not parallel those of the AV50. The changes in CV%VC were not related to whether upper or lower lobectomy had been carried out or to the presence or absence of emphysema. It had been shown previously by Dietiker et al18 that the TLco falls immediately after pneumonectomy and lobectomy and that it rises again with time up to about 20 weeks after the operation, although still falling short of the preoperative value. These authors found that, after pneumonectomy, the loss of TLco was commensurate with the reduction in lung volume whereas after lobectomy, the loss of TLco was greater than ex-plained by the reduction in lung volume. An even greater reduction in TLco was seen after segmental resection. They explained this on the basis of operative interference to the blood supply of the remaining lung. Gimeno 
